Metallic mercury is used in schools and research laboratories, in medical and scientific departments, in dental surgeries and as a cathode in the electrolysis of brine.
Metallic mercury is used in schools and research laboratories, in medical and scientific departments, in dental surgeries and as a cathode in the electrolysis of brine. 12 In ophthalmic theatres it is used in weights which are placed over the eye after a local anaesthetic injection is administered. It is volatile and therefore spilt droplets can pose a hazard to health, especially in a confined space. At least two methods have been recommended for treating spillages of metallic mercury, which include the use of sulphur-lime paste and zinc powder. A laboratory experiment was set up to compare their relative effectiveness in reducing vapour concentrations of mercury in air. Spot readings of mercury-in-air levels were determined before and after addition of each of the two substances to separate droplets of mercury of equal size.
The apparatus consisted of a 25cm long tube holding a petri-dish into which zinc powder or sulphur-lime paste can be added to a droplet of mercury. Above the petri-dish was a connection to a mercury detector (Bacharach) which indicated vapour levels of mercury in air.
Once the apparatus was set up, 0.1ml of metallic mercury was introduced into the petri-dish using a micro-pipette, via a small hole in the top of the tube. The sample line of the Bacharach was introduced into this hole and readings of the mercury level concentrations in the air above the petri-dish were taken from this hole and readings of the mercury level concentrations in the air above the petri-dish were taken from the digital readout of the Bacharach. Readings were recorded at 10 second intervals for 200s. Between 90-100 seconds, the sample line was removed from the plastic tube and 4g of zinc was introduced by use of a funnel into the petri-dish over the mercury. The Bacharach was then used to take further mercury vapour level readings at 10 second intervals. The experiment was repeated using a 0.2ml droplet of mercury.
The very rapid and large reduction in mercury air concentration seen after addition of the sulphur-lime paste in Figures 1 and 2 is at variance with the view by Steere, 3 who stated that it had no real value as a cleaning agent for mercury although no experimental evidence was given to substantiate this fact. The sulphur reacts with the mercury to form an insoluble layer of black mercury sulphide, which prevents the evaporation of the mercury. 1 The sulphur-lime in the form of a paste also provides an effective barrier to further evaporation of mercury.
It was found that zinc appeared to have relatively little effect on the levels of mercury vapour, as shown in Figures 1 and 2 , and is therefore ineffective in dealing with spilt mercury. This may be because the reaction of the zinc with mercury to form an amalgam occurs very slowly. The powder also slides around the edge of the droplet, leaving the top surface of the droplet exposed.
In the amounts used, sulphur-lime paste was found therefore to be more effective than zinc powder for treating small mercury spills.
